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TITLE OF THE INVENTION 

COMA ABERRATION CORRECTING APPARATUS FOR OPTICAL PICKUP 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims tiie benefit of Korean Patent Application No. 2002-75343. filed 
November 29, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a coma aberration correcting apparatus for an optical 
pickup, and more particularly, to a coma aberration correcting apparatus for an optical pickup, 
including an optical pickup main body having a photo diode, and an actuator mounted on an 
objective lens focusing a beam emitted from the photo diode. 

2. Description of the Related Art 

[0003] Generally, an optical pickup reads or writes data on a recording medium, such as a 
CD (compact disk) in an optical device, such as a CD-ROM (compact disk read only memory) 
drive, a CD-RW (compact disk rewritable) drive, a DVD (digital versatile disk) drive, etc. 

[0004] The optical pickup includes an optical pickup main body having a photo diode emitting 
a laser beam, and an actuator mounted on an objective lens to focus the laser beam emitted 
from the photo diode onto the recording medium. 

[0005] If the objective lens is mounted onto the optical pickup main body in an inclined state 
or in a wrong position, the beam emitted from the photo diode is not properly focused onto the 
recording medium, making it impossible to read or write data on the recording medium. Further, 
a coma aben^ation is one of the chief causes that makes the objective lens to not focus the laser 
beam from the photo diode onto the recording medium. 

[0006] The coma aberration causes the laser beam emitted from the photo diode to not be 
focused at a point and looks like a comet-shaped image when the laser beam goes through the 
objective lens off from an optical axis at an angle. 
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[0007] Therefore, in order to focus the laser beam emitted from the photo diode onto the 
recording medium, there has been proposed a device to reduce the coma aberration when the 
objective lens is mounted onto the optical pickup main body. 

[0008] FIGS. 1 and 2 are perspective views of a conventional coma aberration correcting 
apparatus for the optical pickup. As shown in FIGS. 1 and 2. the coma aberration correcting 
apparatus 101 includes a main base 103 to be seated on a plane, such as a table, a main 
supporting unit 120 detachably supporting an optical pickup main body 151 of an optical pickup 

150 (to be described later), a holding unit 130 holding and releasing an actuator 153 put on the 
optical pickup main body 151 supported by the main supporting unit 120, an optical system 140 
magnifying and photographing a laser beam emitted from a photo diode (not shown) through an 
objective lens 155 of the actuator 153 held by the holding unit 130, and a driving part 110 
adjusting a position of the actuator 1 53 relative to the optical pickup main body 1 51 . 

[0009] As shown in FIG. 2, the optical pickup 150 includes the optical pickup main body 151 
having the photo diode emitting the laser beam, and the actuator 153 mounted on the objective 
lens 155 focusing the laser beam emitted from the photo diode onto a recording medium (not 
shown), such as a CD. 

[0010] The optical pickup main body 151 is finmly supported by the main supporting unit 120, 
and includes a pair of projections 157 to be combined with the actuator 153 in a state where the 
optical pickup main body 151 is supported by the main supporting unit 120. and a through hole 
158 through which the holding unit 130 passes so as to hold the actuator 153 from below. 

[0011] The actuator 153 is mounted on the objective lens 155 focusing the laser beam onto 
the recording medium, and is combined with the projections 157 of the optical pickup main body 

151 by soldering after the position of the actuator 153 is adjusted by the coma aberration 
correcting apparatus 101 to correct the coma aberration of the objective lens 155. Herein, the 
actuator 153 is made of a magnetizable material so as to be attached to a holding part 131 of 
the holding unit 130 by a magnetic force. 

[0012] As shown in FIG. 2, the main supporting unit 120 includes a main supporting base 
121 shaped like a plate, a base supporter 122 (FIG. 1) having an upper part combined to the 
main supporting base 121 and a lower part combined to the main base 103 to support the main 
supporting base 121. The main supporting unit 120 also includes a main body supporter 128 
combined onto the main supporting base 121 to support a first part of the optical pickup main 
body 151, a first cylinder 123 combined with the main supporting base 121 at a predetermined 
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distance from the main body supporter 128 in a side opposite to the main body supporter 128, a 
slider 125 combined with the first cylinder 123 by a shaft 127 and sliding along a guide 126, and 
a jig 129 combined with the slider 125 and supporting a second part of the optical pickup main 
body 151. 

[0013] The main supporting base 121 is fomned with a base through hole 124 through which 
the holding unit 130 passes to hold the actuator 153 of the optical pickup 150. 

[0014] The holding unit 130 is provided under the main supporting unit 120, and holds a 
lower part of the actuator 153. The holding unit 130 includes the holding part 131 holding the 
actuator 153 by the magnetic force, and a cylinder unit 133 provided adjacent to the holding part 
131 to control the magnetic force of the holding part 131 . 

[0015] The holding part 131 is shaped like a bar, and has an upper part passing through the 
through hole 158 of the optical pickup main body 151 and holds the lower part of the actuator 
153 by the magnetic force. 

[0016] The cylinder unit 133 includes a pinion 138 rotating to control the magnetic force of 
the holding part 131, a rack 137 engaging to the pinion 138, and a second cylinder 135 provided 
adjacent to the rack 137 and reciprocating the rack 137 linearly. 

[0017] Thus, in the holding unit 130, the rack 137 is linearly reciprocated according to an 
operation of the second cylinder 135. The pinion 138 rotates according to the reciprocating 
motion of the rack 137 and controls the magnetic force of the holding part 131 , thereby allowing 
the holding part 131 to hold and release the actuator 153. 

[0018] The optical system 140 includes a low magnification camera 141 and a high 
magnification camera 143 magnifying and photographing the laser beam emitted from the photo 
diode through the objective lens 155 of the actuator 153 held on the optical pickup main body 
151 by the holding unit 130. The optical system 140 also includes a low magnification monitor 
145 and a high magnification monitor 146 respectively displaying pictures transmitted from the 
low magnification camera 141 and the high magnification camera 143, respectively. 

[0019] The low magnification camera 141 and the low magnification monitor 145 are 
generally used to schematically adjust a position of the laser beam emitted from the photo diode 
through the objective lens 155. 
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[0020] The high magnification camera 143 and the high magnification monitor 146 are 
generally used to correct the coma aberration of the laser beam emitted from the photo diode 
through the objective lens 155. 

[0021] The driving part 110 is provided under the holding unit 130 and is used to adjust the 
position of the actuator 153. which is held on the optical pickup main body 151 by the holding 
unit 1 30, relative to the optical pickup main body 151 . As a result, a position of the objective 
lens 155 mounted to the actuator 153 is adjusted. The driving part 110 includes an X-axis 
handle 111 and a Y-axis handle 113 to move the actuator 153 horizontally, a Z-axis handle 115 
to move the actuator 153 vertically, and an R-axis handle 117 and a T-axis handle 119 to adjust 
an inclination of the actuator 153. 

[0022] With the configuration described for FIGS. 1 and 2, the conventional coma aberration 
correcting apparatus 101 of the optical pickup 150 operates as follows. 

[0023] First, the optical pickup main body 151 of the optical pickup 150 is placed on the main 
supporting unit 120 and is fimrily supported according to an operation of the first cylinder 123, 
Then, the actuator 153 mounted on the objective lens 155 is put on the optical pickup main body 
151 and the lower part of the actuator 153 is held by the holding part 131 according to an 
operation of the second cylinder 135 of the holding unit 130. 

[0024] Then, a worker controls the X- and Y-axis handles 111 and 113 until the laser beam 
emitted from the photo diode through the objective lens 155 of the actuator 153 is displayed on 
the low magnification monitor 145 to display a picture photographed by the low magnification 
camera 141. When the beam from the photo diode is displayed on the low magnification 
monitor 145, the worker controls the X-, Y- and Z-axis handles 111,113 and 115 so as to adjust 
a focus and a position of the laser beam from the photo diode. Further, in order to finely adjust 
the focus and the position of the laser beam from the photo diode, the worker controls the X-, Y- 
and Z-axis handles 111,113 and 115, monitoring the laser beam photographed by the high 
magnification camera 143 and displayed on the high magnification monitor 146. Thereafter, the 
worker controls the R- and T-axis handles 117 and 119, monitoring the high magnification 
monitor 146, thereby correcting the coma aberration. Then, the actuator 153 is adjusted in a 
position to be combined with the pair of projections 157 of the optical pickup main body 151 by 
soldering, 

[0025] Thus, in the conventional coma aberration correcting apparatus 101 for the optical 
pickup 150, the position of the objective lens 155 mounted to the actuator 153 is adjusted by 
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adjusting the position of the actuator 153 relative to the optical pickup main body 151, thereby 
correcting the coma abenration of the optical pickup 1 50. 

[0026] However, in the conventional coma aberration correcting apparatus 101 for the optical 
pickup 150, the worker must manually control the driving part 110 so as to combine the actuator 
153 having the objective lens 155 with the optical pickup main body 151 without the coma 
aberration. As a result, the optical pickup 150 cannot be unifomnly manufactured and 
productivity thereof is decreased. Particularly, correcting the coma aberration of the optical 
pickup 150 requires fine adjustment, creating a need for skilled workers. 

SUMMARY OF THE INVENTION 

[0027] In accordance with an aspect of the present invention, there is provided a coma 
aberration correcting apparatus for an optical pickup, which allows the optical pickup to be 
uniformly manufactured and increases productivity of the optical pickup. 

[0028] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious form the description, or may be learned by 
practice of the invention. 

[0029] The foregoing and/or other aspects of the present invention are achieved by providing 
a coma aberration correcting apparatus of an optical pickup including an optical pickup main 
body having a photo diode, and an actuator mounted on an objective lens focusing a beam 
emitted from the photo diode onto a recording medium, the coma abenration correcting 
apparatus including: a main supporting unit detachably supporting the optical pickup main body; 
a holding unit holding and releasing the actuator on the optical pickup main body supported by 
the main supporting unit; an optical system magnifying and photographing the beam emitted 
from the photo diode through the objective lens of the actuator held by the holding unit; a driving 
part adjusting a position of the actuator relative to the optical pickup main body; and a controller 
controlling the driving part to correct the coma aberration of the objective lens. 

[0030] According to an aspect of the invention, the driving part includes an X-axis stage and 
a Y-axis stage moving the actuator horizontally, a Z-axis stage moving the actuator vertically, 
and an R-axis stage and a T-axis stage adjusting an inclination of the actuator. 
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[0031] According to an aspect of the invention, the holding unit includes a holding part 
holding the actuator by a magnetic force, and a cylinder unit adjacent to the holding part and 
controlling the magnetic force of the holding part. 

[0032] According to an aspect of the invention, the optical system includes a low 
magnification camera, and a high magnification camera, wherein the low and high magnification 
cameras magnify and photograph the beam emitted from the photo diode through the objective 
lens of the actuator. 

[0033] According to an aspect of the invention, the controller controls the X-axis and Y-axis 
stages until the low magnification camera captures the beam, controls the X-axis and Y-axis 
stages to centrally photograph the beam using the low magnification camera, controls the Z-axis 
stage to photograph the beam using a low magnification of the low magnification camera, 
controls the X-axis and Y-axis stages to centrally photograph the beam using the high 
magnification camera, controls the Z-axis stage to photograph the beam using a maximum 
brightness of the high magnification camera, and controls the R-axis and T-axis stages to 
photograph the beam using a minimum coma aberration of the high magnification camera. 

[0034] According to an aspect of the invention, the controller calculates a coma aberration 
value based on a centroid difference between beam images having the minimum coma 
aberration and a beam image having some coma aberration, where the beam images having 
the minimum coma aberration and the beam image having some coma aberration are captured 
by the high magnification camera, and determines whether the actuator passes inspection or 
not by comparing the calculated coma aberration value with a predetermined reference value. 

[0035] According to an aspect of the present invention, there is provided a coma aberration 
correcting apparatus of an optical pickup including an optical pickup main body having a photo 
diode, and an actuator mounted on an objective lens focusing a beam emitted from the photo 
diode onto a recording medium, the coma aberration correcting apparatus including: a driving 
part adjusting in an automated manner and without human intervention a position of the actuator 
relative to the optical pickup main body; and a controller controlling the driving part to correct the 
coma aberration of the objective lens. 

[0036] These together with other aspects and advantages which will be subsequently 
apparent, reside in the details of construction and operation as more fully hereinafter described 
and claimed, reference being had to the accompanying drawings forming a part thereof, wherein 
like numerals refer to like parts throughout. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] These and/or other objects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a perspective view of a conventional coma aberration correcting apparatus for 
an optical pickup; 

FIG. 2 is a partially exploded perspective view of the coma aberration correcting 
apparatus for the optical pickup of FIG. 1; 

FIG. 3 is a perspective view of a coma aberration correcting apparatus for the optical 
pickup, according to an aspect of the present invention; 

FIG. 4 is a perspective view of a main supporting unit of the coma aberration conrecting 
apparatus for the optical pickup of FIG. 3; 

FIG. 5 is a perspective view of a holding unit of the coma aberration correcting apparatus 
for the optical pickup of FIG. 3; and 

FIG. 6 is a control flowchart of the coma aberration correcting apparatus for the optical 
pickup, according to an aspect of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0038] Reference will now be made in detail to the aspects of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The aspects are described below in order to explain 
the present invention by referring to the figures. 

[0039] As shown in FIGS. 3 through 5, according to an aspect of the present invention, a 
coma aberration correcting apparatus 1 for an optical pickup 50 includes a main base 3 to be 
seated on a plane such as a table, a main supporting unit 20 detachably supporting an optical 
pickup main body 51 of the optical pickup 50, a holding unit 30 holding and releasing an 
actuator 53 placed on the optical pickup main body 51 which is supported by the main 
supporting unit 20. The coma aberration correcting apparatus 1 also includes an optical system 
40 magnifying and photographing a laser beam emitted from a photo diode (not shown) through 
an objective lens 55 of the actuator 53 which is held by the holding unit 30, a driving part 10 
adjusting a position of the actuator 53 relative to the optical pickup main body 51, and a 
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controller 60 controlling the driving part 10 to correct a coma aberration of the objective lens 55 
on the basis of an image due to the laser beam emitted from the photo diode in the optical 
system 40. 

[0040] The optical pickup 50 includes the optical pickup main body 51 having the photo diode 
emitting the beam, and the actuator 53 mounted on the objective lens 55 focusing the beam 
emitted from the photo diode onto a recording medium (not shown), such as a CD. 

[0041] The optical pickup main body 51 is firmly supported by the main supporting unit 20, 
and includes a pair of projections 57 operably connected to the actuator 53 in a state when the 
optical pickup main body 51 is supported by the main supporting unit 20, and a through hole 58 
through which the holding unit 30 passes to hold the actuator 53 from below. 

[0042] The actuator 53 is mounted on the objective lens 55 to focus the beam onto the 
recording medium. The actuator 53 is operably connected to the projections 57 of the optical 
pickup main body 51 by soldering, after the position of the actuator 53 is adjusted by the coma 
aberration correcting apparatus 1 , to correct the coma aberration of the objective lens 55. 
According to an aspect of the present invention, the actuator 53 is made of a magnetizable 
material allowing the actuator to be attached to a holding part 31 (FIG. 5) of the holding unit 30 
by a magnetic force. 

[0043] The main supporting unit 20 includes a main supporting base 21 shaped like a plate, a 
base supporter 22 having an upper part operably connected to the main supporting base 21 and 
a lower part operably connected to the main base 3 to support the main supporting base 21 . A 
main body supporter 28 is operably connected to the main supporting base 21 and supports a 
first part of the optical pickup main body 51 , and a first cylinder 23 is operably connected to the 
main supporting base 21 at a predetermined distance from the main body supporter 28 in a side 
opposite to the main body supporter 28. A slider 25 is operably connected to the first cylinder 
23 by a shaft 27 and slides along a guide 26, and a jig 29 is operably connected to the slider 25 
and supports a second part of the optical pickup main body 51 . Further, the main supporting 
base 21 is formed with a base through hole 24 through which the holding unit 30 passes, to hold 
the actuator 53 of the optical pickup 50. 

[0044] The holding unit 30 is provided under the main supporting unit 20, and holds a lower 
part of the actuator 53. The holding unit 30 includes the holding part 31 (FIG. 5) holding the 
actuator 53 by the magnetic force, and a cylinder unit 33 (FIG. 5) provided adjacent to the 
holding part 31 and controlling the magnetic force of the holding part 31 . 
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[0045] The holding part 31 is shaped like a bar, and has an upper part passing through a 
through hole 58 of the optical pickup main body 51 and holding the lower part of the actuator 53 
by the magnetic force, and a lower part operably connected to the cylinder unit 33. 

[0046] The cylinder unit 33 includes a pinion 38 rotating to control the magnetic force of the 
holding part 31. a rack 37 engaging with the pinion 38, and a second cylinder 35 provided 
adjacent to the rack 37 and reciprocating the rack 37 linearly. 

[0047] Thus, in the holding unit 30, the rack 37 is linearly reciprocated according to an 
operation of the second cylinder 35, and the pinion 38 rotates according to the reciprocating 
motion of the rack 37 and controls the magnetic force of the holding part 31 , thereby allowing 
the holding part 31 to hold and release the actuator 53. 

[0048] The optical system 40 includes a low magnification camera 41 and a high 
magnification camera 43 magnifying and photographing the laser beam emitted from the photo 
diode through the objective lens 55 of the actuator 53, which is held on the optical pickup main 
body 51 by the holding unit 30. 

[0049] The low magnification camera 41 is generally used to schematically adjust a position 
of the laser beam emitted from the photo diode through the objective lens 55. 

[0050] The high magnification camera 43 is generally used to correct the coma aberration of 
the laser beam emitted from the photo diode through the objective lens 55. 

[0051] The driving part 10 is provided under the holding unit 30, coupled to the controller 60 
using cables 61, and controlled to adjust the position of the actuator 53, which is held on the 
optical pickup main body 51 by the holding unit 30, relative to the optical pickup main body 51, 
thereby adjusting a position of the objective lens 55 mounted on the actuator 53. The driving 
part 10 includes an X-axis stage 11 and a Y-axis stage 13 to move the actuator 53 horizontally, 
a Z-axis stage 15 to move the actuator 53 vertically, and an R-axis stage 17 and a T-axis stage 
19 to adjust an inclination of the actuator 53. 

[0052] The controller 60 is coupled to the X-axis, Y-axis, Z-axis, and R-axis stages 11 , 13, 15 
and 17 using the cables 61 so as to control the driving part 10 to correct the coma aberration of 
the objective lens 55. The controller 60 processes and analyzes the beam photographed by the 
low magnification camera 41 and controls the X-axis and Y-axis stages 11 and 13 until the 
beam emitted from the photo diode through the objective lens 55 of the actuator 153 is captured 
by the low magnification camera 41 . Further, the controller 60 controls the X-axis, Y-axis, and 
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Z-axis stages 11,13 and 15 to adjust a focus and a position of the laser beam photograplied by 
the low magnification camera 41 . Further, the controller 60 processes and analyzes the beam 
photographed by the high magnification camera 43, and controls again the X-axis, Y-axis, and 
Z-axis stages 11,13 and 1 5 to finely adjust the focus and the position of the beam from the 
photo diode. Further, the controller 60 controls the R-axis and T-axis stages 17 and 19 to 
correct the coma aberration on the basis of the beam photographed by the high magnification 
camera 43. 

[0053] With this configuration, according to an aspect of the present invention, an operation 
of the coma aben^ation correcting apparatus 1 for the optical pickup 50 will be described with 
reference to FIG. 6. 

[0054] First, the optical pickup main body 51 of the optical pickup 50 is placed on the main 
supporting unit 20 and is firmly supported according to operation of the first cylinder 23. Then, 
the actuator 53 mounted on the objective lens 55 is placed on the optical pickup main body 51 
and the lower part of the actuator 53 is held by the holding part 31 according to operation of the 
second cylinder 35 of the holding unit 30. 

[0055] Then, at operation SI. the controller 60 controls the X-axis and Y-axis stages 11 and 
13 until the laser beam emitted from the photo diode through the objective lens 55 of the 
actuator 53 is captured by the low magnification camera 41 . At operation S2, when the laser 
beam from the photo diode is captured by the low magnification camera 41 at operation S3, the 
controller 60 controls the X-axis and Y-axis stages 11 and 13 so as to make the beam from the 
photo diode to be centrally photographed by the low magnification camera 41 . Then, at 
operation S4. the controller 60 controls the Z-axis stage 1 5 so as to make the laser beam from 
the photo diode to be photographed with a low magnification of the low magnification camera 
41. 

[0056] Then, at operation S5, the controller 60 determines whether or not the high 
magnification camera 43 captures the laser beam from the photo diode. When the high 
magnification camera 43 does not capture the beam, the controller 60 returns to operation S3. 
Oppositely, when the high magnification camera 43 captures the beam, at operation S6, the 
controller 60 finely controls the X-axis and Y-axis stages 11 and 13 so as to make the beam 
from the photo diode to be centrally photographed by the high magnification camera 43, and at 
operation S7, the controller 60 finely controls the Z-axis stage 15 so as to make the beam from 
the photo diode to be photographed with the maximum brightness by the high magnification 
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camera 43. Then, at operation 58, the controller 60 controls the R-axis and T-axis stages 17 
and 19 to adjust the inclination of the actuator 53 so as to make the laser beam from the photo 
diode to be photographed with the minimum coma aberration by the high magnification camera 
43. Thereafter, the actuator 53 adjusted to the minimum coma aberration is operably connected 
to the pair of projections 57 of the optical pickup main body 51 by soldering. 

[0057] Thus, according to an aspect of the present invention, the coma aberration conrecting 
apparatus 1 for the optical pickup 50 automatically, in an automated manner and without human 
intervention, adjusts the position of the actuator 53 mounted on the objective lens 55 relative to 
the optical pickup main body 51 so as to conrect the coma aberration of the optical pickup 50. 
Thus, the optical pickup 50 is uniformly manufactured and productivity thereof is increased. 
Further, the coma aberration correcting apparatus 1 for the optical pickup 50 automatically 
adjusts the position of the actuator 53 mounted on the objective lens 55 relative to the optical 
pickup main body 51, so that there is no need of skilled workers and personnel expenses are 
decreased, thereby decreasing productivity cost. 

[0058] In the foregoing aspect of the present invention, when the controller 60 controls the R- 
axis and T-axis stages 17 and 19, the coma aberration instantaneously alternates between 
appearance and disappearance. At this time, the controller 60 calculates a coma aberration 
value on a basis of a centroid difference between a beam image having approximately zero 
coma aberration and a beam image having some coma abenration, which are captured by the 
high magnification camera 43. Thus, when the calculated coma abenration value is within a 
predetermined reference value, the actuator 53 adjusted in position passes inspection and is 
operably connected to the optical pickup main body 51 . Oppositely, when the calculated coma 
aberration value is beyond a predetermined reference value, the controller 60 controls again the 
X-axis. Y-axis, Z-axis, R-axis and T-axis stages 11, 13, 15, 17, and 19 until it is determined that 
the actuator 53 adjusted in position passes inspection. 

[0059] In the foregoing aspect of the present invention, the controller 60 is connected to the 
X-axis, Y-axis, Z-axis. R-axis and T-axis stages 11, 13, 15, 17 and 19, and controls the driving 
part 10 so as to control the driving part 10 to correct the coma aberration of the objective lens 
55. wherein the controller may include a computer having a control program. 

[0060] As described above, the present invention provides a coma abenration correcting 
apparatus for an optical pickup, which allows the optical pickup to be uniformly manufactured, 
increases productivity of the optical pickup, and decreases the cost of productivity. 
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[0061] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the appended claims and their equivalents. 
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